Analysis of vagally induced sinus arrhythmias.
Vagal stimulation at precise times in successive cardiac cycles can elicit sinus arrhythmias. Two mechanisms have been identified that can, but do not necessarily, cause these vagally induced sinus arrhythmias. First, changes in cycle length elicited by a given concentration of acetylcholine (ACh) depend on the phase of the pacemaker cell action potential when the ACh binds to muscarinic receptors. Second, acetylcholinesterase degrades ACh rapidly enough for the mean concentration of ACh per cardiac cycle to vary from cycle to cycle. We used a mathematical model of the underlying cellular physiology, to examine whether these mechanisms are responsible for arrhythmogenesis. Computer simulation showed that both mechanisms contribute to the vagally induced sinus arrhythmias.